Parallin, a cerebellar granule cell protein the expression of which is developmentally regulated by Purkinje cells: evidence from mutant mice.
In this paper we report on monoclonal antibody 3H6 with unique specificities for development of the cerebellum. Immunohistochemical studies on normal and mutant mice suggest that it is primarily located in or on granule cell parallel fibers in the cerebellum. The only other region showing immunoreactivity is a small region of the hippocampus. The antigen is detected immunohistochemically as early as postnatal day 11 in the molecular layer of the cerebellum. In adult wild-type mice parallin expression is seen in the molecular layer and to a lesser degree in the internal granular layer. In the cerebella of two neurological granule cell-deficient mutants, weaver (wv) and staggerer (sg), parallin is not detected. However, in two Purkinje cell-deficient mutants, Purkinje cell degeneration (pcd) and nervous (nr), a more complex and interesting pattern is observed. These two mutants do have granule cells and parallel fibers and 3H6 immunoreactivity is observed. However, in both of these Purkinje cell-deficient mutants the 3H6 immunoreactivity is drastically reduced in regions where Purkinje cells have degenerated. Furthermore, in nr mutants, the antigen appears to be concentrated in regions of the parallel fiber that are in close proximity to Purkinje cells, suggesting its possible association with synapses. Taken together these results suggest that parallin is a marker of granule cells and their parallel fibers, its onset correlates with the formation of granule cell synapses on developing Purkinje cells, and it requires Purkinje cells for the maintenance of expression.